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REMARKS/ARGUMENTS 

The Examiner thanked for her indication that dependent Claims 14-18 are allowed 
(Office Action, dated December 12, 2008 (OA), p. 9). By this amendment, Claim 14 has 
been redrafted in independent form. Furthermore, new independent Claim 29 has been 
added. Independent Claim 29 is a combination of previously presented Claims 1 and 3 
without the optional two sharp peaks at 20 angles of 5.856 and 6.99°. Support for new 
independent Claim 29 is found in Example 1 (Spec, p. 3, 11. 24-33; p. 8, 1. 25, to 9, 1. 2) and 
Figures 1 , 2, and 4. 

No new matter has been added. 

Renewed claim for benefit under 35 U.S.C. 1 19 

Applicant renews its claim for benefit under 35 U.S.C. 1 19 of the February 26, 2004, 
filing date of Czech Republic Application No. PV 2004-292; the July 8, 2004, filing date of 
Czech Republic Application No. PV 2004-798; and the August 12, 2004, filing date of Czech 
Republic Application No. PV 2004-880. Certified English translations of the three foreign- 
filed applications are submitted herewith. The Examiner is asked to reconsider and grant 
Applicant's claims for benefit of the earlier foreign filing dates for each and every one of the 
Applicant's claims based on the following list of express support for Applicant 's pending 
claims in the foreign filed applications. 

Previously presented Claims 1-3, 6-7, and 25-27, and new Claim 29 find express 
support at pp. 3-5 of the Specification, Example 1 of the Specification, Figures 1-5, and 
Claims 1-5 and 10-12 of Czech Republic Application No. PV 2004-292, filed February 26, 
2004. 

Previously presented Claims 1-2 and 4-7, and 25-28 find express support at pp. 3-5 of 
the Specification, Examples 1-3 of the Specification, Figures 1-4, and Claims 1-5 and 1 1-13 
of Czech Republic Application No. PV 2004-798, filed July 8, 2004. 
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Previously presented Claims 1-2 and 7-9 and 25-27 find express support at pp. 3-5 of 
the Specification, Examples 1-5 of the Specification, Figures 1-2, and Claims 7-9 of Czech 
Republic Application No. PV 2004-798, filed July 8, 2004. 

The Examiner argues that Turchetta (United States Patent Application Publication 
2005/0215793, published September 29, 2005) is prior art under 35 U.S.C. 102(e) because 
the 102(e) date of the reference is April 1, 2004 (OA, p.2). To the contrary, Turchetta is a 
U.S. Patent Application Publication of U.S. Application 1 1/068,484, filed February 28, 2005, 
published under 35 U.S.C. 122(b). Accordingly, Turchetta's 102(e) date is February 28, 
2005. On the face of Turchetta, under Related U.S. Application Data, there is listed 
Provisional application No. 60/558,908, filed April 1, 2004, under 35 U.S.C. 1 1 1(b). 
Turchetta's provisional application is not "(1) an application for patent, published under 
section 122(b), by another filed in the United States before the invention by applicant for 
patent or (2) a patent granted on an application for patent by another filed in the United States 
before the invention by the applicant for patent" as required of prior art under 35 U.S.C. 
102(e). Accordingly, Turchetta's 102(e) date is February 28, 2005. All three of Applicant's 
Czech Republic Applications were foreign-filed prior to Turchetta's 102(e) date of February 
28, 2005. 

Moreover, Applicant's Claims 1-3, 6-7, and 25-27, and new Claim 29 find express 
support at pp. 3-5 of the Specification, Example 1 of the Specification, Figures 1-5, and 
Claims 1-5 and 10-12 of Czech Republic Application No. PV 2004-292, filed February 26, 
2004. The earliest filing date of the provisional and/or foreign application related to 
Turchetta's application for a patent is March 3, 2004, which is after the February 26, 2004, 
filing date of Applicant's Czech Republic Application No. PV 2004-292. At minimum 
Applicant's Claims 1-3, 6-7, and 25-27, and new Claim 29 are entitled to benefit of 
Applicant's February 26, 2004, foreign filing date and antedate Turchetta. 
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On the other hand, Applicant's Czech Republic Application No. PV 2004-292, filed 
February 26, 2004, also describes and claims monosodium salt of 3-pyridyl-l- 
hydroxyethylidene-1,1- bisphosphonic acid in an amorphous form. Therefore, Applicant is 
entitled to benefit under 35 U.S.C. 1 19 of the February 26, 2004, filing date for the 
monosodium salt of 3-pyridyl-l-hydroxyethylidene-l,l- bisphosphonic acid in an amorphous 
form and antedates Turchetta's teaching of sodium risedronate in an amorphous form. 

Turchetta is not prior art under 35 U.S.C. 102(e) with respect to any of the subject 
matter Applicant claims. Accordingly, all rejections under 35 U.S.C. 102 over Turchetta, or 
under 35 U.S.C. 103 in view of combined prior art including Turchetta, should be withdrawn. 
Rejections under 35 U.S.C. 102(e) over Turchetta 

Previously presented Claims 1-9 and 25-28 stand rejected under 35 U.S.C. 102(e) 
over Turchetta (OA, pp. 2-4). Turchetta describes and claims sodium risedronate in 
amorphous form and pharmaceutical compositions therewith [0001; 0008-0009; 0017; 0020; 
0024; Claim 1 and 14]. Applicant's claims to sodium risedronate in amorphous form and 
pharmaceutical compositions therewith are entitled to benefit of the February 26, 2004, 
foreign filing date of Applicant's Czech Republic Application No. PV 2004-292. 

The only amorphous form of sodium risedronate Turchetta describes is one prepared 
by a lyophilization process [0001; 0013; 0020; 0024; Claim 2]. The only amorphous form of 
sodium risedronate Turchetta describes is characterized by the X-ray diffraction spectrum of 
its Figure 1 [0008; 0017; Claims 1 and 4]. Based on a comparison of the X-ray diffraction 
spectrum of Turchetta's Figure 1 to the X-ray diffraction spectrum of Applicant's Figures 4, 
9 and 10, persons having ordinary skill in the art reasonably would have found that the 
amorphous form of sodium risedronate characterized by Turchetta's Figure 1 is not the same 
or substantially the same as the amorphous form of sodium risedronate characterized by 
Applicant's Figures 4, 9, and 10. Turchetta's Figure 1 does not have a characteristic broad 
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obtuse peak at 26 angles ranging from 15 to 25° as Applicant's Claims 1 and 3 require. 
Turchetta's Figure 1 does not have two sharp peaks at 20 angles ranging of 5.856 and 6.99° as 
Applicant's Claims 1, 4, and 5 require. Moreover, nothing in Turchetta would have led 
persons having ordinary skill in the art to believe that other amorphous forms, including 
semicrystalline forms, of sodium risedronate exist. 

The amorphous forms of sodium risedronate Applicant claims are further 
characterized by Raman spectrum and NMR spectrum. See Applicant's Claims 3 and 5. 
Turchetta's only amorphous form is characterized exclusively by the X-ray diffraction 
spectrum of its Figure 1 . To the extent Turchetta's amorphous form of sodium risedronate is 
not sufficiently characterized by the X-ray diffraction spectrum of its Figure 1 for persons 
having ordinary skill in the art to absolutely distinguish its amorphous form from other 
amorphous forms, Turchetta's disclosure does not provide an adequate written description of 
the amorphous form of sodium risedronate it describes and claims and would not have 
enabled persons having ordinary skill in the art to make and use the invention it describes and 
claims. To anticipate a claimed invention, a prior art reference must describe the claimed 
subject matter in a manner sufficient to allow persons having ordinary skill to understand 
what is claimed and compare it to the subject matter an applicant claims. Chester v. Miller, 
906 F.2d 1574, 1576 n.2 (Fed. Cir. 1990)CTo be prior art under section 102(b), the reference 
must put the anticipating subject matter . . . into the possession of the public . . . "). To 
anticipate a claimed invention, a prior art reference must enable one skilled in the art to make 
the subject matter Applicant claims without undue experimentation. Impax Labs., Inc. v. 

Avaentis Pharm. Inc., 88 USPQ2d 1381, Fed. Cir. 2008). Nevertheless, Applicant 

suggests that Turchetta's amorphous form of sodium risedronate is sufficiently characterized 
by the X-ray diffraction spectrum of its Figure 1 for persons having ordinary skill in the art to 
reasonably distinguish its amorphous form from the amorphous forms Applicant claims. 
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Nevertheless, the Examiner argues that persons having ordinary skill in the art 
reasonably would have expected that whatever differences exist between the amorphous form 
described by Turchetta and the amorphous forms Applicant claims would disappear "since 
the amorphous form would no longer exist in solution, or after granulation, compaction or 
tableting process, as it is well known in the art that such process(es) would lead to alteration 
of the form" (OA, pp. 2-3). With all due respect to the Examiner's argument, Applicant's are 
claiming the amorphous form defined by Applicant's claims and pharmaceutical formulations 
comprising the amorphous form defined by Applicant's claims. Applicant will refrain from 
telling others what to do with something different. 

The Examiner argues that Applicant has not provided any objective evidence that 
Turchetta's amorphous form differs from Applicant's claimed amorphous form. To the 
contrary, Applicant has provided X-ray diffraction spectrum, Raman spectrum, and NMR 
spectrum for the claimed amorphous forms. If any disclosure of record insufficiently 
describes its amorphous form for purposes of comparison and lacks comparative evidence, it 
is Turchetta's disclosure. To the extent Applicant is able to directly compare data, the 
comparative X-ray diffraction spectra reasonably establish that Turchetta's amorphous form 
is not an amorphous form Applicant claims. 

The Examiner argues that comparative X-ray diffraction patterns are not sufficient to 
distinguish polymorphs of the same salt (OA, pp. 3-4). If the Examiner is correct, then 
Turchetta does not provide a written description or an enabling disclosure of the amorphous 
form it describes which is sufficient to allow persons having ordinary skill in the art to 
compare its amorphous form to other amorphous forms of the same compound. Without an 
adequate disclosure under 35 U.S.C. 1 12, 1 st % Turchetta is not properly applied as prior art 
against the subject matter Applicant claims. Moreover, the evidence the Examiner's relies 
upon to generally show that X-ray diffraction patterns of some other compounds may differ 
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does not establish that the X-ray diffraction patterns of sodium risedronate of record are 
insufficient to distinguish between distinct amorphous forms thereof. To the contrary, 
Applicant and Turchetta both suggest that their X-ray diffraction patterns can and do 
distinguish one polymorph from another. Furthermore, in this case the X-ray diffraction 
patterns of the amorphous forms Applicant claims are so markedly distinct from the X-ray 
diffraction pattern of Turchetta's Figure 1 that persons having ordinary skill in the art 
reasonably would find that the prior art polymorph is distinct from those Applicant claims. 

The PTO has the burden to establish the factual basis for rejections under 35 U.S.C. 
102 and 103. In re Piasecki, 745 F.2d 1468, 1472 (Fed. Cir. 1984). The Examiner has the 
initial burden to explain why it doubts the truth or accuracy of statements made in 
Applicant's Specification and to back up its assertions with evidence and reasoning. In re 
Marzocchi, 439 F.2d 220, 223-224 (CCPA 1974). The Examiner must provide a reasonable 
basis for questioning an applicant's written description, enablement, and operability. 
Applicant's description of the invention is to be presumed accurate and enabling, and the 
claimed invention is to be presumed operative, unless the Examiner shows otherwise. In re 
Marzocchi, 439 F.2d at 224. 

Rejections of Claims 1-9 and 25-28 under 35 U.S.C. 103 

Claims 1-9 and 25-28 stand rejected under 35 U.S.C. 103 over Cazer and Turchetta in 
view of Brittain, Treifall and Muzaffar (OA, p. 4). The PTO relies on Cazer, Brittain, Treifall 
and Muzaffar to establish that (1) crystalline hydrate forms of sodium risedronate are known, 
and (2) persons having ordinary skill in the art reasonably would have understood that 
amorphous forms of crystalline forms of the same compounds are known to exist. The 
Examiner well understands that Applicant is not claiming a crystalline hydrate form (OA, p. 
5, first full K). Because Applicant has perfected its claim for benefit under 35 U.S.C. 119, 
Turchetta either is not prior art to the amorphous forms Applicant claims and/or does not 
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describe or reasonably suggest the amorphous forms Applicant claims.. The likelihood that 
an amorphous form of sodium risedronate exits is not enough to describe the specific 
amorphous forms Applicant claims and to enable a person having ordinary skill in the art to 
make and use them, especially where, as here, Applicant has identified and claims at least 
two distinct amorphous forms of sodium risedronate, and the art of record, i.e., Turchetta, 
indicates that at least one other distinct amorphous form exists. 

The art the PTO relies upon merely invites experimentation. An invitation to 
experiment with no guidance, direction or reasonable expectation of success is not a proper 
basis for concluding obviousness. In re O'Farrell, 853 F.2d 894, 903 (Fed. Cir. 1988). 

The PTO denounces Applicant's showing that Applicant's claimed amorphous forms 
have unexpected stability when compared to known crystalline forms of the same compound. 
In that light, the PTO should reexamine its prima facie case for obviousness. Based on a 
mere suspicion that an amorphous form of sodium risedronate exits, the Examiner makes a 
case for obviousness. In response, Applicant has shown that certain amorphous forms of 
sodium risedronate are unexpectedly more stable than the crystalline hydrate forms 
recognized in the art. It would appear to a person having ordinary skill in the art that 
Applicant's showing of unexpected results is no less pertinent to the issue of obviousness or 
less commensurate in scope than the prior art basis for suspecting that amorphous forms 
exist. Moreover, persons having ordinary skill in the art reasonably would have suspected 
that know crystalline hydrate forms are more stable than unknown amorphous forms of the 
same compound. 

Finally, the PTO adds supposition to speculation as its foundation for concluding 
obviousness (OA, pp. 5-6). The fact is that the prior art of record did not recognize that 
multiple amorphous forms of sodium risedronate exist, did not know they were stable, did not 
know they were more stable than known crystalline hydrate forms, did not know how to 
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make them, and did not know that they contain water in amounts less than the known 
crystalline hydrate forms. 

The PTO's application of hindsight has opened a Pandora's Box of impropriety. All 
the Examiner's rejections of Applicant's claims over art should be withdrawn. 

Rejection of Claims 25-27 under 35 U.S.C.l 12, 1 st 11 

Claims 25-27 stand rejected under 35 U.S.C. 1 12, 1 st % for noncompliance with its 
written description and enablement requirements. The rejections are improper and should be 
withdrawn. 

The Examiner is concerned that Applicant's Specification does not describe, and 
would not have enabled persons having ordinary skill in the art to make and use, the 
pharmaceutical formulations of Claims 25-27 comprising the amorphous form of Claim 1. In 
response to the Examiner's criticism of the written description of the subject matter Applicant 
claims in the Specification, Applicant emphasizes that there express antecedent basis for the 
amorphous forms of Claims 25-27 in the Specification. Persons having ordinary skill in the 
art would not have doubted that Applicant both conceived of the invention of Claims 25-27 
and recognized the stability of the claimed amorphous forms in pharmaceutical formulations 
in light of the teachings and examples in Applicant's Specification. To satisfy the written 
description requirement of 35 U.S.C. 1 12, 1 st % Applicant's Specification must convey with 
reasonable clarity to persons having ordinary skill in the art that Applicant was in possession 
of the claimed invention. Vas-Cath Inc. v. Mahurkar, 935 F.2d 1555, 1563-64 (Fed. Cir. 
1991). A specification may, within the meaning of 35 U.S.C. § 1 12 H 1, contain a written 
description of a broadly claimed invention without describing all that the claim encompasses. 
Utter v. Hiraga, 845 F.2d 993, 998 (Fed. Cir. 1988). 

The Examiner's rejection for lack of enablement raises an entirely different issue. 
Here, the Examiner argues that persons having ordinary skill in the art well understood that 
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amorphous forms of pharmaceutical^ active compounds are likely to undergo transformation 
when making and using pharmaceutical formulations therewith (OA, pp. 6-7). Therefore, the 
Examiner argues that Applicant's Specification would not have enabled persons having 
ordinary skill in the art to make and use the full scope of the claimed pharmaceutical 
formulations, i.e., to select the carriers, formulation procedures, and amounts effective to 
retain the amorphous forms of Claim 1 in the pharmaceutical formulations claimed. 

First, Applicant's Specification informs persons having ordinary skill in the art how to 
make and use pharmaceutical formulations including the claimed amorphous forms and 
shows that the claimed amorphous forms are more soluble in hydrochloric acid and water 
(Examples 10 and 1 1) and thus have greater bioavailability than the pentahydrate form of 
sodium risedronate (Spec, p. 6, 1. 1, to p. 7, 1. 21). The declaration of record supports the 
statements made in the Specification. 

Applicant claims pharmaceutical formulations comprising an amorphous form of 

Claim 1 and at least one pharmaceutically acceptable carrier (Claim 25), wherein the carrier 

is a combination of mannitol and microcrystalline cellulose in tablet form (Claim 26), and 

comprising 5 to 35 mg of the amorphous form of sodium risedronate (Claim 27). The 

Specification teaches that the amorphous forms may be compressed with a mixture of 

mannitol and microcrystalline cellulose and that the combination has exceptional stability 

(Spec, p. 6). The Examiner has not explained why that teaching is nonenabling. Moreover, 

In reAngstadt, 537 F.2d 498 (CCPA 1976), instructs at 504 (emphasis added): 

Applicants have enabled those in the art to see ... a real possibility. . . . Without 
undue experimentstion or effort or expense the combinations which do not work will 
readily be discovered and, of course, nobody will use them and the claims do not 
cover them . The dissent wants appellants to make everything predictable in advance, 
which is impracticable and unreasonable. 

Applicant is not claiming a process of treating patients in need with the amorphous 
forms. Applicant is claiming the amorphous form and pharmaceutical formulations including 
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the amorphous form of Claim 1. If, during formulation, the amorphous form is transformed 
into a different polymorph of the same compound, the pharmaceutical formulation including 
the transformed material is not covered by Applicant's Claims 25-27. Accordingly, the 
Examiner should not maintain the rejections of Claims 25-27 under 35 U.S.C. 1 12, 1 st % 

For the reasons stated, Applicant's claims are patentable over the applied art, 
patentable over the applied prior art, supported by a Specification which describes and 
enables the subject matter Applicant claims, and are allowable. Early indication of allowance 
is requested. 
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AMORFNI FORMA RJSEDRONAtU MONOSODNEHO 



Oblast technikv 



Vynalez se tyk£ no\6 amorfhi formy monosodnd soli kyseliny 3-pyridyl-l-hydroxyethyliden- 
l,l-bisfosfonov6 (vzorcc I) 




a zpusobu jeji vyroby. 



Dosavadni stav technikv 

Gemindlni bisfosfon&ty, jako napfiklad soli 3-pyridyl-l-hydroxyethyliden-l,l-bisfosfonov6 
kyseliny (RISEDRONAT) nebo 4-amino-l-hydroxybutyliden-l,l-bisfosfonove kyseliny 
(ALENDRONAT) jsou jiz delSi das pouzivany k lefibe nemoci kosti a k upravg metabolismu 
vdpniku. 



Pnprava risedronove kyseliny spoCM v reakci kyseliny 3-pyridyloctov£ s kyselinou 
fosforitou a chloridem fosforitym a nasledn6 hydrolyze vzniklych intermediatu. Obecna 
metoda teto pfipravy bisfosfonovych kyselin byla uvedena v JP 80-98193 (1980), JP 80- 
98105 (1980) firmy Nissan Chemical Industries a v 61£nku W. Ploger et al., Z. Anorg. AUg, 
Chem., 389, 119 (1972). Pnprava risedronatu byla uvedena v EP 186405 (1986) firmy Procter 
& Gamble. 



BisfosfonovS kyseliny jsou pouzivany ve formS ruznych netoxickych a farmaceuticky 
akceptovatelnych esteru, soli alkalickych kovu a kovu alkalickych zemin a jejich ruznych 
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hydratu. Forma substance muze mft zdsadni vliv na jeji rozpustnost a jeji biologickou 
dostupnost. Preferovanou formou risedronatu je sodna a vapenata sul. 

3-pyridyH-hydroxyethyliden-l,l-bisfosfonov4 kyselina je pouzivdna zejm&ia ve forme 
monosodne soli (RISEDRONAT SODNY). Tato sul, podobnS jako fada dalsich geminalnich 
bisfosfonovych kyselin a jejich soli, je schopna tvofit hydraty. Dosud byla popsana bezvoda 
krystalickd forma 3-pyridyl-l-hydroxyethyliden-l,l-bisfosfonatu monosodneho, jeho 
monohydrat a pentahemihydrdt, a to v pfihldSce WO 0156983 A2 firmy Procter & Gamble. 
Z obou uvedenych hydratu je termodynamicky staid pouze forma pentahemihydratu. 
Monohydrat samovolne pf echazi na stabilni pentahemihydrdt. 

Pentahemihydrat je pfipravovdn vytvofenim suspenze kyseliny risedronove ve vode pfi asi 60 
°C, upravou pH suspenze na 4,5 a£ 5 hydroxidem sodnym, pfidanim isopropanolu 
k vytvorenemu roztoku pfi stejne teplotS, a postupnd chlazeni vznikle suspenze. Pro vytvoreni 
cisteho hemipentahydrdtu je dulezita teplota vzniku prvych krystalu, kterou je nejvyhodnejsi 
udrzovat mezi 50 az 70 °C. 

Lekovd forma obsahujici monohydrat, popsana v pfihld§ce WO 0156983, tedy nutnS pfijirad 
z okoli vodu a m£ni sve slozeni. Toto pak muie byt vyznamnym zdrojem nestability teto 
formy. 

V patentu CZ 293349 jsou popsany vyssi hydraty monosodne di- a tri-sodne soli 3-pyridyl-l- 
hydroxyethyliden-l,l-bisfosfonove kyseliny. Ukdzalo se, ze tyto soli nepribiraji dalsi vodu 
z ovzduSi, a lze predpoklddat, ze kompozice s nimi bude stabilnSjSi nez s drive popsanou 
smSsi mono- a pentahemihydrdtu monosodne soli. Mimo jine je tu popsana forma 
monosodne soli pentahydrdtu. Pcntahydrdt je jedno z alternativnich reSeni k drive 
popsanemu hemipentahydratu. Je stabilni zejm^na ve vlhk£m prostfedi. Tento hydrdt byl 
pfipraven z roztoku monosodn6 soli ve vodS, ktery se pfi teplote 80 °C vlije do isopropanolu 
zchlazeneho na -7 az -10 °C. 

Jine feseni je popsdno v patentove pfihldSce WO 03/086355. Struktura dfive znameho 
hemipentahydratu zde byla oznaSena jako polymorf A. Nova krystalickd forma B, uvedena 
v teto pfihldSce, je monohydrdt,. na rozdil od dfive zndmeho monohydratu je stabilni za 
normdlm'ch podminek. Ve vynalezu se ddle defmuji dalsi krystalicke formy C az H. 



5 



Postupy pripravy jednotlivych forem spodivaji bud' ve varu suspenze kyseliny risedronove 
v roztoku hydroxidu sodneho ve smfisi voda - organicke rozpoustedlo, nebo v zahfivani 
monosodne soli na tepotu 100 a£ 200 °C, nebo v dlouhodobem vystaveni soli vlhke atmosfefe. 

Vsechny dosud popsane formy monosodne soli kyseliny risedronove byly krystalicki. 

V mnoha pfipadech tykajicich se farmaceuticky ufiinnych Idtek se v5ak ukazuje, 2e amorfni 
forma je lepe biologicky dostupnl ProtoSc je u soli bisfosfonovych kyselin obecne velmi 
nizkd biologicke dostupnost - organismus obvykle zuiitkuje okolo 1 % celkovi hmoty ui\t6 
udinne latky - je zadouci najit takove formy, u kterych by byl tento zuiitkovany podil vySSi. 

Pfedkladany vyn&lez se proto zabyva novou amorfhi formou monosodne soli kyseliny 
risedronove. (tez risedronatu sodneho). 

Podstata wn&lezu 

V popisu vyndlezu je pro latku, kter£ se vynalez tyka - amorfni monosodnou sul kyseliny 
risedronove - pouzito oznaCeni amorfni risedronat 

PfedmStem vyndlezu je nova amorfni forma risedronatu. Uk&zalo se, ze tato forma je stabilni 
pfi beznych podmink&ch a je vhodnd pro pfipravu l£kov6 formy. Amorfni forma risedronatu 
mure obsahovat 0 az 7 % vody. Ve vyhodn&n provedeni obsahuje 4 az 7 %, kdy je latka 
stabilnSjsi i ve vlhkem prostfedi. 

Amorfni forma je dobfe charakterizov&na RTG difiraktogramem, kde nejsou pozorovatelni 
zadne charakteristiky krystalicke f&ze ve forme ostrycb maxim. U ,3 C a 31 P CP MAS NMR 
spekter a Ramanovych spekter jsou pozorovatelni rozSifene linie, zpusobene neexistenci 
preferenCni orientace molekul v amorfiii forme. Zejmena je latka podle vynalezu 
charakterizov&na pasy 3084, 2936, 1633, 1051 a 120 cm' 1 v RamanovS spektru a rozSifenymi 
pdsy 139, 125, 75 a 37 ppm v ,3 C CP MAS NMR spektru. 

Amorfni formu Ize pfipravit zahfiv&nim krystalickiho pentahydratu risedronatu na teplotu 
vyssi ne£ 60 °C po dobu ndkolika hodin, zejmena na teplotu 60 az 200 °C po dobu 1 az 48 
hodin. Vyhodne je zahfivani na teplotu 100 a2 140 °C, zvldStg vyhodne pak pfi 130 °C. 
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Obsah vody v amorfhi forme risedronatu sodneho se stanovuje metodou TGA a zavisi na 
delce a teplotS suSeni a nema vliv na zmdnu charakteristickych spekter latky. 

DalSim aspektem vynalezu je lekovd forma s obsahem amorfniho risedron&tu. 

Preferovand lekova forma k vyuziti amorfiuho risedronatu je oralni, specialnS ve fonnS 
tablet. KromS licinne latky jsou pro vyrobu tablety pouiita vhodn£ fedidla, pojiva, 
rozvolnovadla a kluzne latky. 

MimofadnS vhodnou kombinaci je primo tabletovatelna smes, kde funkci fedidla vykonavd 
sines latek manitol a mikrokrystalicka celuloza. Tato kombinace prokazuje mimoradnou 
stabilitu, zejmena ve vlhkem prostredi. 

Lekova forma muze obsahovat 5 az 35 mg uiinne latky, vztazeno na cistou kyselinu 
risedronovou, Vyhodnd forma je 5 mg pro podavani jedenkrat denne a 35 mg forma pro 
podavani jedenkrat tydnS. 

Pfehled obrdzku na vykresech 

Obrazek 1 pfedstavuje Ramanovo spektrum amorfniho risedronatu podle vyn&lezu. 
Obrazek 2 pfedstavuje 13 C CP MAS NMR spektrum amorfiuho risedrondtu podle vynalezu. 
Obrazek 3 pfedstavuje 31 P CP MAS NMR spektrum amorfniho risedrondtu podle vynalezu. 
Obrazek 4 pfedstavuje RTG difraktogram amorfiuho risedronatu podle vynalezu. 
Obr&zek 5 znazornuje vysledek termogravimetricke analyzy amorfiuho risedron&tu podle 
vynalezu. 

Pfikladv provedeni wnalezu 
Pfiklad 1 

Postup pfipravy amorfhi formy risedron&tu sodneho: 

10 g krystalicke formy pentahydrdtu risedronatu (die CZ 293349) bylo su§eno pfi 130 °C po 
dobu 5 hodin. Bylo ziskano 8,46 g amorfhi formy risedronatu sodneho, ktery byl 
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charakterizovan RTG praSkovou difrakci (obrazek 4) , 13 C a 31 P CP MAS NMR spektry 
(obrazek 2 a 3) a Ramanovymi spektry (obrazek 1) a TGA (termogravimetrickou analyzou) 
(obr&zek 5), podle niz pfipraveny amorfhi risedrondt obsahoval 4,7 % vody. 
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PATENTOVE NAROKY 



1 . Monosodna sul kyseliny 3-pyridy 1- 1 -hydroxyethy liden- 1 , 1 -bisfosfonove v amorfhi 
formS. 

2. Latka v amorfhi formS podle naroku 1, charakterizovana RTG difrakci bez ostrych 
piku. 

3. Latka v amorfiii forme podle naroku 1, charakterizovana pasy 3084, 2936, 1633, 1051 
a 120 cm" 1 v Ramanove spektru a rozSirenymi pdsy 139, 125, 75 a 37 ppm v 13 C CP 
MAS NMR spektru. 

4. Latka v amorfhi formS podle naroku 1, 2 nebo 3, charakterizovana obsahem vody 
v mnozstvi 0 az 7 % hmotnostmch , ktera nemd vliv na amorfhi charakter latky. 

5. Latka v amorfhi forme podle naroku 4, majici obsah vody 4 az 7 % hmotnostaich, 

6. Zpusob pfipravy latky v amorfhi formS podle kterehokoli z naroku 1 az 5, 
v y z n a £ u j i c i s e t i m , z e se ky selina 3 -pyridyl- 1 -hydroxy ethy liden- 1,1- 
bisfosfonova vzorce I 

O 




OH 

I 



v krystalicke forme zahfivd na teplotu 60 az 200 °C po dobu 1 az 48 hodin. 

7. Zpisob podle ndroku 6, vyznacujici se tim, ze se pouzije krystalickd ldtka 
vzorce I ve forme pentahydratu. 

8. Zpiisob podle n&roku 6 nebo 7, vyznaCujici se tim, ze se krystalicka forma latky 
vzorce I zahfiva na teplotu 120 a2 140 °C. 
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9. Zpusob podle n£roku 7, vyznaCujici s e tim, z e se pentahydrat latky vzorce I 
zahriva na 130 °C pod dobu 4 az 8 hodin. 

10. Lekova forma, vyznacujici se tim, ze obsahuje latku v amorfhi formS podle 
naroku 1 a alespofi jednu dalSi farmaceuticky vyuzitelnou latku. 

11. Lekova forma podle naroku 10, vyznacujici se tim, 2e se jedna o tabletu 
obsahujici kombinaci latek manitol a mikrokiystalicka celuloza. 

12. Lekova forma podle naroku 10 nebo 11, vyznafiujici se tim, 2c obsahuje 5 nebo 
35 mg uSinne latky. 
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Anotace 

Nazev vyn&lezu: Amorfhi forma risedronatu monosodneho 

Monosodnd sil kyseliny 3-pyridyl-l-hydroxyethyliden-l,l-bisfosfonove v amorfhi forme, 
zpusob jeji pfipravy a ldkovd forma. 
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Obr. 1 Ramanovo spektrum amorfhi formy risedronatu sodneho 
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Obr. 2 l3 C CP MAS NMR vzorku amorfhi formy risedron&tu sodneho 
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Obr. 3 31 P CP MAS NMR vzorku amorfhi formy risedronatu sodneho 
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X -Ray vzorku amorfhi formy risedronatu sodneho 
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Obr. 5 



TGA analyza vzorku amorfhi formy risedronatu sodneho 
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AMORPHOUS FORM OF RISEDRONATE MONOSODIUM 
Technical Field 

The invention concerns a new amorphous form of the monosodium salt of 3-pyridyM- 
hydroxyethylidene-l,l-bisphosphonic acid (formula I) 

O 



and a method of its preparation. 
Background Art 

Geminal bisphosphonates, such as for example salts of 3 -pyridy 1-1 -hydroxy ethylidene- 1,1- 
bisphosphonic acid (RISEDRONATE) or 4-amino-l-hydroxybutylidene-l,l- bisphosphonic 
acid (ALENDRONATE) have been used for already some time to treat bone diseases and for 
management of the metabolism of calcium. 

Preparation of risedronic acid consists in the reaction of 3-pyridylacetic acid with 
phosphorous acid and phosphorus trichloride and subsequent hydrolysis of the resulting 
intermediates. A general method of this preparation of bisphosphonic acids was presented in 
JP 80-98193 (1980), JP 80-98 105 (1980) of Nissan Chemical Industries and in the article of 
W. Plogcr ct al, Z. Anorg. Allg. Chem., 389, 1 19 (1972). Preparation of risedronate was 
presented in EP 186405 (1986) of Procter & Gamble. 
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Bisphosphonic acids are used in the form of various nontoxic and pharmaceutically 
acceptable esters, salts of alkali metals and alkaline-earth metals and their various hydrates. 
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The form of the substance can have fundamental influence on its solubility and biological 
availability. The sodium and calcium salts are the preferred forms of risedronate. 

3-pyridyl-l-hydroxyethylidene- 1,1 -bisphosphonic acid is used especially in the form of its 
monosodium salt (SODIUM RISEDRONATE). This salt, like a number of geminal 
bisphosphonic acids and their salts, can form hydrates. So far, anhydrous crystalline form of 
monosodium 3-pyridyl-l-hydroxyethylidene-l,l-bisphosphonate, its monohydrate and 
pentahemihydrate have been described, namely in Procter & Gamble's application WO 
0156983 A2. Of the two mentioned hydrates, only the pentahemihydrate form is 
thermodynamically stable. The monohydrate spontaneously transforms to the stable 
pentahemihydrate. 

The pentahemihydrate is prepared by forming a suspension of risedronic acid in water at 
about 60 °C, adjusting the pH of the suspension to 4.5 to 5 with sodium hydroxide, adding 
isopropanol to the resulting solution at the same temperature, and by gradually cooling the 
resulting suspension. The temperature of formation of first crystals is important for producing 
pure pentahemihydrate, which is most preferably maintained at between 50 to 70 °C. 

The monohydrate containing formulation, described in application WO 0156983, therefore, 
necessarily absorbs water from the environment and changes its composition. This can be a 
significant source of instability of this form. 

CZ patent 293349 describes higher hydrates of the monosodium, di-sodium and tri-sodium 
salts of 3-pyridyl-l-hydroxyethylidene- 1,1 -bisphosphonic acid. It has turned out that these 
salts do not take in any additional water from the air and it can be assumed that a composition 
comprising them will be more stable than that comprising the earlier-described mixture of the 
monosodium salt mono- and pentahemihydrates. The pentahydrate form of the monosodium 
salt is described therein, inter alia. The pentahydrate is one of alternative solutions to the 
earlier-described hemipentahydrate. It is stable especially in the wet environment. This 
hydrate was prepared from a solution of the monosodium salt in water, which is poured at 80 
°C into isopropanol, cooled to -7 to -10 °C. 

Another solution is described in patent application WO 03/086355. The structure of the 
earlier-known hemipentahydrate was designated as polymorph A therein. The new crystalline 
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form B, disclosed in this application, is the monohydrate; contrary to the earlier-known 
monohydrate, it is stable at normal conditions. In the invention, further crystalline forms C 
through H are also defined. 

Methods of preparation of individual forms consist either in boiling a suspension of risedronic 
acid in a solution of sodium hydroxide in a mixture water-organic solvent, or in heating the 
monosodium salt to 100 to 200 °C, or in exposing the salt to wet atmosphere for longer 
periods of time. 

All forms of the monosodium salt of risedronic acid, described so far, have been crystalline. 
However, it turns out in many cases relating to pharmaceutical^ active substances that an 
amorphous form is biologically more available. Because biological availability of salts of 
bisphosphonic acids is generally very low - the organism usually makes use of about 1 % of 
the total mass of the used active substance - it is desirable to find such forms that would have 
a larger utilizable portion. 

The present invention, therefore, concerns a new amorphous form of the monosodium salt of 
risedronic acid (or risedronate sodium). 

Disclosure of Invention 

The substance to which this invention relates - amorphous monosodium salt of risedronic acid 
- is tenned amorphous risedronate throughout the specification. 

The invention consists in a new amorphous form of risedronate. It has turned out that this 
form is stabile at normal conditions and that it is suitable for preparation of a pharmaceutical 
formulation. The amorphous form of risedronate can contain 0 to 7 % of water. In a preferred 
embodiment it contains 4 to 7 % of water, where the substance is more stable also in the wet 
environment. 

The amorphous form is well characterized by the X-ray diffraction pattern, where one cannot 
observe any characteristics of the crystalline phase in the form of sharp maximums. The 13 C 
and 3I P of CP MAS NMR spectra and Raman spectra show observable expanded lines, caused 
by non-existence of preferential orientation of molecules in the amorphous form. The 
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substance according to the invention is characterized especially by bands at 3084, 2936, 1633, 
1051 and 120 cm" 1 in the Raman spectrum and by expanded bands at 139, 125, 75 and 37 ppm 
in the 13 C CP MAS NMR spectrum. 

The amorphous form can be prepared by heating crystalline risedronate pentahydrate at a 
temperature above 60 °C for several hours, especially at 60 to 200 °C for 1 to 48 hours. It is 
preferable to heat at 100 to 140 °C, more preferably at 130 °C. 

The content of water in the amorphous form of risedronate sodium is determined by the TGA 
method and it depends on the length and temperature of drying and it does not have any 
influence on changes of characteristic spectra of the substance. 

Another aspect of the invention includes a pharmaceutical formulation containing amorphous 
risedronate. 

Preferred forms for utilization of amorphous risedronate are oral formulations, especially in 
the form of tablets. Besides the active substance, suitable diluents, binders, disintegrants and 
glidants are used to prepare the tablet. 

A composition that can be directly compressed is an extraordinarily advantageous 
combination, where a mixture of mannitol and microcrystalline cellulose plays the role of the 
diluent. This combination displays exceptional stability, especially in the wet environment. 

A dosage form can contain 5 to 35 mg of the active substance, based on pure risedronic acid. 
Forms of 5 mg for once-a-day administration and 35 mg for once-a-week administration are 
the preferable ones. 

Brief Description of Drawings 

Figure 1 presents the Raman spectrum of amorphous risedronate according to the invention. 
Figure 2 presents the ,3 C CP MAS NMR spectrum of amorphous risedronate according to the 
invention. 

Figure 3 presents the 3I P CP MAS NMR spectrum of amorphous risedronate according to the 
invention. 
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Figure 4 presents the X-ray diffraction pattern of amorphous risedronate according to the 
invention. 

Figure 5 presents the result of thermogravimetric analysis of amorphous risedronate according 
to the invention. 

Examples 

Example 1 

A method of preparation of the amorphous form of risedronate sodium: 

10 g of crystalline form of risedronate pentahydrate (according to CZ 293349) was dried at 
130 °C for 5 hours. 8.46 g of the amorphous form of risedronate sodium was obtained, which 
was characterized with X-ray powder diffraction (Figure 4) , ,3 C and 31 P CP MAS NMR 
spectra (Figures 2 and 3) and Raman spectra (Figure 1) and TGA (thermogravimetric 
analysis) (Figure 5), according to which the prepared amorphous risedronate contained 4.7 % 
of water. 
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CLAIMS 



1 . The monosodium salt of 3 -pyridy 1- 1 -hydroxy ethy lidene- 1 , 1 -bisphosphonic acid in an 
amorphous form. 

2. The substance in the amorphous form according to claim 1 , characterized by the X-ray 
diffraction pattern without sharp peaks. 

3. The substance in the amorphous form according to claim 1, characterized by bands at 
3084, 2936, 1633, 1051 and 120 cm" 1 in the Raman spectrum and by expanded bands 
at 139, 125, 75 and 37 ppm in the 13 C CP MAS NMR spectrum. 

4. The substance in the amorphous form according to claim 1, 2 or 3, characterized by a 
water content of 0 to 7 % by weight, which does not have any influence on the 
amorphous character of the substance. 

5. The substance in the amorphous form according to claim 4, having the water content 
of 4 to 7 % by weight. 

6. A method of preparation of the substance in the amorphous form according to any of 
claims 1 through 5, characterized in that 3 -pyridy 1-1 -hydroxyethy lidene- 1,1- 
bisphosphonic acid of formula I 
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in the crystalline form is heated at 60 to 200 °C for 1 to 48 hours. 



7. 



The method according to claim 6, characterized in that the crystalline 
substance of formula I is used in the form of pentahydrate. 
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8. The method according to claim 6or7,characterized in that the crystalline 
substance of formula I is heated at 120 to 140 °C. 

9. The method according to claim 7, character! zed in that the pentahydrate of the 
substance of formula I is heated at 130 °C for 4 to 8 hours. 

10. A pharmaceutical formulation, characterized in that it contains the substance 
in the amorphous form according to claim 1 and at least one other pharmaceutically 
utilizable substance. 

1 1 . The pharmaceutical formulation according to claim 10, characterized in that it 
is a tablet containing a combination of mannitol and microcrystalline cellulose. 

12. The pharmaceutical formulation according to claim 10 or 11, characterized in 
that it contains 5 or 35 mg of the active substance. 
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Abstract 

Title of Invention: Amorphous form of risedronate monosodium 

The monosodium salt of 3 -pyridyl-1 -hydroxy ethylidene- 1,1 -bisphosphonic acid in the 
amorphous form, a method of preparation and a pharmaceutical formulation. 
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Figure 2. 13 C CP MAS NMR of a sample of the amorphous form of risedronate sodium 
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Figure 3. 3! P CP MAS NMR of a sample of the amorphous form of risedronate sodium 



Sefcrt Analyze 



42_44_3.njc Scan 1 



70O- 



Q. 



200- 



20 



I 

30 



Dec- 16-2003 14:34 



2Theta/° ( Scan Axis; 2:1 sym. ) 



Figure 4. X-Ray of a sample of the amorphous form of risedronate sodium 
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Semikrystalicki forma risedron&tu monosodneho, zpflsob jeho pripravy a 
I6kov& forma ho obsahujici 

Oblast technikv 

Vynalez se tyka nove semikrystalickS formy monosodn<5 soli kyseliny 3-pyridyl-l- 
hydroxyethyliden-l,l-bisfosfonov6 vzorce (I) 



O 




OH 



(I) 

a zpusobu jeji vyroby, jakoi i lekove formy ji obsahujici. 
Dosavadni stav technikv 

Geminalni bisfosfonaty, jako napfiklad soli 3-pyridyl-l-hydroxyethyliden-l,l- 
bisfosfonove kyseliny (RISEDRONAT) nebo 4-amino-l-hydroxybutyliden-l,l- 
bisfosfonove kyseliny (ALENDRONAT) jsou jii delSi cas pouzivany k leCbe nemoci 
kosti a k upravS metabolismu vdpniku. 

Pfiprava risedronove kyseliny spoCivd v reakci kyseliny 3-pyridyloctove s kyselinou 
fosforitou a chloridem fosforityra a nasledne hydroiyze vzniklych intermedi&tu. 
Obecna metoda teto pripravy bisfosfonovych kyselin byla uvedena v JP 80-98193 
(1980), JP 80-98105 (1980) firmy Nissan Chemical Industries a v 61£nku W. Ploger 
et al., Z. Anorg. Allg. Chem., 389, 119 (1972). Pfiprava risedrondtu byla uvedena 
v EP 186405 (1986) firmy Procter & Gamble. 

Bisfosfonove kyseliny jsou pouiivdny ve forme rflznych netoxickych a farmaceuticky 
akceptovatelnych esteru, soli alkalickych kovu a kovQ alkalickych zemin a jejich 
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riznych hydr&til. Forma substance mfize mit zasadni vliv na jeji rozpustnost a jeji 
biologickou dostupnost. Preferovanou formou risedronatu je sodn& a vapenata sul. 

3-pyridyl-l-hydroxyethyliden-l,l-bisfosfonova kyselina je pouziv&na zejm^na ve 
forme monosodne soli (RISEDRONAT SODNY). Tato sul, podobne jako fada dalSich 
gemindlnich bisfosfonovych kyselin a jejich soli, je schopna tvofit hydr&ty. Dosud 
byla popsana bezvoda krystalicka forma 3-pyridyl-l-hydroxyethyliden-l,l- 
bisfosfonatu monosodneho, jeho monohydrdt a pentahemihydrdt, a to v pfihlasce WO 
01/56983 A2 firmy Procter & Gamble. Z obou uvedenych hydratxl je termodynaraicky 
stala pouze forma pentahemihydratu. Monohydrat samovolne pfechazi na stabilni 
pentahemihydrat. 

Pentahemihydrat je pfipravovan vytvofenim suspenze kyseliny risedronove ve vode 
pfi asi 60 °C, lipravou pH suspenze na 4,5 az 5 hydroxidem sodnym, pfiddnim 
isopropanolu k vytvofenemu roztoku pfi stejne teplote, a postupne chlazeni vznikle 
suspenze. Pro vytvofeni fiisteho hemipentahydratu je dulezita teplota vzniku prvych 
krystalu, kterou je nejvyhodngjgi udrzovat mezi 50 az 70 °C. 

Lekovd forma obsahujici monohydr&t, popsana v prihlaSce WO 01/56983, tedy nutnS 
prijima z okoli vodu a mdni sve slozeni. Toto pak muze byt vyznamnym zdrojem 
nestability teto formy. 

V patentu CZ 293349 jsou popsany vy§Si hydraty monosodne di- a tri-sodne soli 3- 
pyridyl-l-hydroxyethyliden-l,l-bisfosfonove kyseliny. UMzalo se, ze tyto soli 
nepfibiraji dal§i vodu z ovzduSi, a lze pfedpokladat, 2e kompozice s nimi bude 
stabilnejSi nez s dfive popsanou smesi mono- a pentahemihydrdtu monosodne soli. 
Mimo jine, je tu popsana forma monosodne soli pentahydratu. Pentahydr&t je jedno 
z alternativnich feseni k drive popsanemu hemipentahydratu. Je stabilni zejm6na ve 
vlhk&n prostfedi, Tento hydrat byl pfipraven z roztoku monosodne soli ve vodS, 
ktery se pfi teplote 80 °C vlije do isopropanolu zchlazeneho na -7 °C az -10 °C. 

Jine feSeni je popsdno v patentov£ pfihl&Sce WO 03/086355. Struktura dfive zndmeho 
hemipentahydratu zde byla oznacena jako polymorf A. Novi krystalicka forma B, 
uvedena v t6to prihlaSce, je monohydrdt, na rozdil od dfive znamSho monohydrdtu je 
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stabilni za normalnich podminek. Ve vyndlezu se ddle definuji dalsi krystalicke 
formy C az H. 

Postupy pfipravy jednotlivych forem spoiivaji, bud' ve varu suspenze kyseliny 
risedronove v roztoku hydroxidu sodndho ve smSsi voda - organicke rozpouStSdlo, 
nebo v zahfivdm monosodne soli na tepotu 100 az 200 °C, nebo v dlouhodobem 
vystaveni soli vlhk£ atmosfere. 

VSechny dosud popsane formy monosodne soli kyseliny risedronove byly 
krystalicke. V mnoha pfipadech tykajicich se farmaceuticky uCinnych l&tek se vsak 
ukazuje, 2e amorfni forma je lepe biologicky dostupna. Protoze je u soli 
bisfosfonovych kyselin obecnfi velmi nizkd biologick^ dostupnost - organismus 
obvykle zuzitkuje okolo 1 % celkov6 hmoty u5ite ufiinne latky - je zadouci najit 
takove formy, u kterych by byl tento zuzitkovany podil vyggi. 

Pfedkladany vyn£lez se proto zabyva novou semikrystalickou formou monosodne soli 
kyseliny risedronove (t£z risedronatu sodneho). 

Podstata vynalezu 

V popisu vynalezu je pro latku, ktere se vynalez tyka - semikrystalickou 
monosodnou sul kyseliny risedronove -pouzito oznaceni semikrystalicky risedronat. 

Pfcdm£tem vynalezu je nov£ semikrystalicka forma risedronatu. Ukazalo se, ze tato 
forma je stabilni pfi bS2nych podminkach a je vhodna pro pfipravu lekove formy. 
Semikrystalicka forma risedronatu muze obsahovat 0 az 7 % vody. Ve vyhodnem 
provedeni obsahuje 4 a2 7 %, kdy je l£tka stabilngjSi i ve vlhkem prostfedi. 

Semikrystalickou formou lze charakterizovat jako prakticky amorfni latku tedy 
takovou, u ktere neni indentifikovana 2&dn& krystalicke mfteka. U semikrystalicke 
formy vSak mohou byt metodami strukturni analyzy identifikov^ny vdtSi di mengi 
n£znaky uspofadani. Vzhledem k tomu, 2e obvyklymi metodami lze stanovit pfimSs 
krystalicke fdze v koncentraci 2 ai 5%, je zfejm6 ze semikrystalicka forma obsahuje, 
pokud vubec, jen velmi male mnozstvi krystalicke faze. Intenzita ojedinglych piku 
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namerenych metodou RTG difrakce by v§ak odpovidala podstatn6 vdtSimu podilu. 
Semikrystalickou formu tedy nelze charakterizovat jinak nez amorf s naznakem 
uspofadani v urcitem smSru, tedy nikoli v trojrozmSrnS krystalicke mfiSce. 

Tato forma je dobfe charakterizov&na RTG difraktogramem, kde lze pozorovat dva 
ostre charakteristicke piky u uhlu 5,85 a 6,99" 20, navic je tato forma je 
charakteristicka velmi Sirokym pasem ul7,6" 20 a platem (bez piku) mezi 23 - 35° 
20. U 13 C a 31 P CP MAS NMR spekter a it spekter jsou pozorovatelne rozgifene 
linie, zpusobene neexistenci preferenSni orientace molekul v semikrystalicke formS. 
Zejm6na je l&tka podle vynalezu charakterizovana rozsifenymi pasy 3085, 2786, 
2379, 1561, 1212 a 809 cm' 1 v iC spektru a rozsifenymi pasy 137,9, 124,5, 73,6, 36,8 
ppm v 13 C CP MAS NMR spektru. 

Semikrystalickou formu lze pfipravit zahnvanim krystalickeho pentahydratu 
risedronatu na teplotu vy5§i ne2 60 °C po dobu nekolika hodin, zejmena na teplotu 60 
°C az 200 °C po dobu 1 az 48 hodin. Vyhodne je zahfivani na teplotu 100 °C az 140 
°C, zvlastfc vyhodne pak pfi 1 10 °C. 

Obsah vody v semikrystalicke forme risedronatu sodneho se stanovuje metodou TGA 
a zavisi na delce a teplote suSeni a nema vliv na zmenu charakteristickych spekter 
latky. 

DalSim aspektem vynalezu je lekova forma s obsahem semikrystalickeho risedronatu. 

Preferovana lekovd forma k vyuziti semikrystalickeho risedronatu je oralm, 
specialnS ve formS tablet. KromS lidinne latky jsou pro vyrobu tablety pouzita 
vhodna fedidla, pojiva, rozvolfiovadla a kluzne latky. 

MimoradnS vhodnou kombinaci je pfimo tabletovatelnd smes, kde funkci fedidla 
vykonava smes latek manitol a mikrokrystalickd celul6za. Tato kombinace prokazuje 
mimorddnou stabilitu, zejmena ve vlhk£m prostfedi. 
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Lekova forma muze obsahovat 5 az 35 mg liCinne latky, vztazeno na 5istou kyselinu 
risedronovou. Vyhodna forma je 5 mg pro poddvini jedenkrat denne a 35 mg forma 
pro podavani jedenkrat tydng. 

Pfehled obrdzku na vvkresech 

Obrdzek 1 predstavuje iC spektrum semikrystalickeho risedron&tu podle vyn£lezu. 
Obrazek 2 predstavuje 13 C CP MAS NMR spektrum semikrystalickeho risedronatu 
podle vynalezu. 

Obrdzek 3 predstavuje 3, P CP MAS NMR spektrum semikrystalickeho risedronatu 
podle vynalezu. 

Obrazek 4 pfedstavuje RTG difraktogram semikrystalickeho risedronatu podle 
vynalezu. 

Pnkladv provedeni vynalezu 
Pfiklad 1 

Postup pripravy semikrystalicke formy risedronatu sodneho: 

10 g krystalickd formy pentahydr&tu risedronatu (die CZ 293349) bylo suseno pfi 
110 °C po dobu 20 hodin. Bylo ziskdno 8,2 g semikrystalicke formy risedronatu 
sodneho, ktery byl charakterizovan RTG prdSkovou difrakci (obrazek 4) , ,3 C a 31 P 
CP MAS NMR spektry (obrazek 2 a 3) a iC spektry (obrazek 1). Takto pfipraveny 
semikrystalicky risedronat obsahoval 1,7 % vody. 

Pfiklad 2 

Postup pripravy semikrystalicke formy risedrondtu sodneho: 

10 g krystalicke formy pentahydratu risedronatu (die CZ 293349) bylo suSeno pfi 
50 °C po dobu 5 hodin, pote byla teplota zvySena na 100°C a suseno bylo 10 hodin. 
Bylo ziskdno 8,5 g semikrystalicke formy risedronitu sodneho, ktery byl 
charakterizovan RTG pr&Skovou difrakci, ,3 C a 31 P CP MAS NMR spektry a IR 
spektry. Takto pfipraveny semikrystalicky risedronat sodny obsahoval 1,5 % vody. 
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Priklad 3 

Postup pripravy semikrystalicke formy risedrondtu sodn^ho: 

10 g krystalicke formy pentahydratu risedronatu (die CZ 293349) bylo su§eno za 
tlaku 10-30 kPa pfi 100°C po dobu 10 hodin. Bylo ziskano 8,1 g semikrystalicke 
formy risedrondtu sodn^ho, ktery byl charakterizovdn RTG praSkovou difrakci, 13 C a 
3l P CP MAS NMR spektry a IR spektry. Takto pripraveny semikrystalicky risedrondt 
sodny obsahoval 0,8 % vody. 



PATENTOVE NAROKY 



1. Monosodna sill kyseliny 3-pyridyl-l-hydroxyethyliden-l,l-bisfosfonove 
v semikrystalicke forme. 

2. Latka v semikrystalicke formfi podle niroku 1, vyznacujici se RTG 
difraktogramem pofizen^m v zafeni CuKa vlnove delkyl, 541874 A z&feirim 
charakterizovanym dv£ma ostrymi piky pfi uhlech 28 5,85 a 6,99° a 
Sirokym pdsem u 29 7,6° a platem (bez plku) mezi uhly 20 23 - 35° 

3. Ldtka v semikrystalicke forme podle naroku 1, charakterizovana rozSi'fenymi 
pasy 3085, 2786, 2379, 1561, 1212 a 809 cm* 1 v iC spektru a rozstfenymi pasy 
137,9, 124,5, 73,6, 36,8 ppm v 13 C CP MAS NMR spektru. 

4. L£tka v semikrystalicke formS podle naroku 1, 2 nebo 3, charakterizovana 
obsahem vody v mno^stvi 0 ai 7 % hmotnostnich, kter& nema vliv na 
semikrystalicky charakter l£tky. 

5. Latka v semikrystalicke formS podle niroku 4, majici obsah vody 4 az 7 % 
hmotnostnich. 

6. Zpusob pfipravy monosodne soli kyseliny 3-pyridyl-l-hydroxyethyliden-l,l- 
bisfosfonov£ v semikrystalicke forme podle kterehokoli z naroku 1 az 5, 
vyzna£ujici se tfm, £e se kyselina 3-pyridyl-l-hydroxyethyliden-l,l- 
bisfosfonova vzorce (I) 




OH 
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v krystalicka formS zahfiva na teplotu 50 az 120°C, tlaku 10 az 100 kPa, po 
dobu 1 az 48 hodin. 

7. Zpusob podle naroku 6, vyznaCujici se tim, te se pouzije krystalicka latka 
vzorce I ve forme pentahydratu. 

8. Zp&sob podle naroku 6 nebo 7, vyznafiujici se tim, ze se krystalicka forma 
latky vzorce I zahfiva na teplotu 50 az 100 °C pfi postupnS se zvysujici 
teplote. 

9. Zpusob podle naroku 7, vyznacujici se tim, ze se pentahydrat latky vzorce I 
zahfiva na 1 10 °C pod dobu 18 az 48 hodin. 

10. Zpusob podle naroku 7 nebo 8, vyznacujici se tim, ze se zahfivani provadi za 
snizeneho tlaku, s vyhodou pfi tlaku 10 az 30 kPa. 

11. Lekova forma, vyznacujici se tim, ze obsahuje latku v semikrystalicke form5 
podle naroku 1 a alespon jednu dalsi farmaceuticky vyuzitelnou latku. 

12. Lekova forma podle naroku 11, vyznaCujici se tim, ze se jedna o tabletu 
zahrnujici navic kombinaci latek manitol a mikrokrystalicka celuloza. 

13. Lekova forma podle naroku 11 nebo 12, vyznadujici se tim, ze obsahuje 5 
nebo 35 mg uCinne latky. 



Anotace 



N&zev vyndlezu: Semikrvstalicka forma risedron&tu monosodndho. zpflsob ieho 
pfipravv a lSkovd forma ho obsahuiici 

Monosodna sul kyseliny 3-pyridyl- 1 -hydroxyethyliden- 1 , 1 -bisfosfonove 
v semikrystalicke forme a jeji lekova forma. Zpusob jejf pfipravy spo6iv& 
v torn, ze se kyselina 3-pyridyl-l-hydroxyethyliden-l J-bisfosfonova v 
krystalicke form 6 zahfivd na teplotu 50 az 120°C, tlaku 10 az 100 kPa, po 
dobu 1 az 48 hodin. 
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Obr. 1 it spektrum scmikrystalicke formy risedronatu sodneho 
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Obr. 2 13 C CP MAS NMR vzorku semikrystalicke formy risedrondtu sodneho 
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Obr. 3 31 P CP MAS NMR vzorku semikrystalicke formy risedronatu sodneho 
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Obr. 4 



RTG difraktogram semikrystalicke formy risedronatu sodneho 
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SEMI-CRYSTALLINE FORM OF RISEDRONATE MONOSODIUM, METHOD OF 
PREPARATION AND PHARMACEUTICAL FORMULATION CONTAINING THE 
SAME 

Technical Field 

The invention concerns a new semi-crystalline form of the monosodium salt of 3-pyridyl-l 
hydroxyethylidene- 1,1 -bisphosphonic acid of formula (I) 

O 



and a method of its manufacture, as well as to pharmaceutical formulation containing the 
same. 

Background Art 

Geminal bisphosphonates, such as for example salts of 3-pyridyl-l -hydroxy ethylidene- 1,1- 
bisphosphonic acid (RISEDRONATE) or 4-amino-l-hydroxybutylidene-l,l- bisphosphonic 
acid (ALENDRONATE) have been used for already some time to treat bone diseases and for 
management of the metabolism of calcium. 

Preparation of risedronic acid consists in the reaction of 3-pyridylacetic acid with 
phosphorous acid and phosphorus trichloride and subsequent hydrolysis of the resulting 
intermediates. A general method of this preparation of bisphosphonic acids was presented in 
JP 80-98193 (1980), JP 80-98105 (1980) of Nissan Chemical Industries and in the article of 
W. Ploger et al., Z. Anorg. Allg. Chem., 389, 1 19 (1972). Preparation of risedronate was 
presented in EP 186405 (1986) of Procter & Gamble. 
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Bisphosphonic acids are used in the form of various non-toxic and pharmaceutical^ 
acceptable esters, salts of alkali metals and alkaline-earth metals and their various hydrates. 
The form of the substance can have fundamental influence on its solubility and biological 
availability. The sodium and calcium salts are the preferred forms of risedronate. 

3 -pyridy 1-1 -hydroxy ethylidene- 1,1 -bisphosphonic acid is used especially in the form of its 
monosodium salt (SODIUM RISEDRONATE). This salt, like a number of geminal 
bisphosphonic acids and their salts, can form hydrates. So far, anhydrous crystalline form of 
monosodium 3-pyridyl-l-hydroxyethyhdene-l,l-bisphosphonate, its monohydrate and 
pentahemihydrate have been described, namely in Procter & Gamble's application WO 
0156983 A2. Of the two mentioned hydrates, only the pentahemihydrate form is 
thermodynamically stable. The monohydrate spontaneously transforms to the stable 
pentahemihydrate. 

The pentahemihydrate is prepared by forming a suspension of risedronic acid in water at 
about 60 °C, adjusting the pH of the suspension to 4.5 to 5 with sodium hydroxide, by adding 
isopropanol to the resulting solution at the same temperature, and by cooling gradually the 
resulting suspension. The temperature of formation of first crystals is important for producing 
pure pentahemihydrate, which is most preferably maintained at between 50 to 70 °C. 

The monohydrate containing formulation, described in application WO 01/56983, therefore, 
necessarily absorbs water from the environment and changes its composition. This can be a 
significant source of instability of this form. 

CZ patent 293349 describes higher hydrates of the monosodium, di-sodium and tri-sodium 
salts of 3-pyridyl-l-hydroxyethylidene- 1,1 -bisphosphonic acid. It has turned out that these 
salts do not take in any additional water from the air and it can be assumed that a composition 
comprising them will be more stable than that comprising the earlier-described mixture of the 
monosodium salt mono- and pentahemihydrates. The pentahydrate form of the monosodium 
salt is described therein, inter alia. The pentahydrate is one of alternative solutions to the 
earlier-described hemipentahydrate. It is stable especially in the wet environment. This 
hydrate was prepared from a solution of the monosodium salt in water, which is poured at 80 
°C into isopropanol, cooled to -7 to -10 °C. 
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Another solution is described in patent application WO 03/086355. The structure of the 
earlier-known hemipentahydrate was designated as polymorph A therein. The new crystalline 
form B, disclosed in this application, is the monohydrate; contrary to the earlier-known 
monohydrate, it is stable at normal conditions. In the invention, further crystalline forms C 
through H are also defined. 

Methods of preparation of individual forms consist either in boiling a suspension of risedronic 
acid in a solution of sodium hydroxide in a mixture water-organic solvent, or in heating the 
monosodium salt to 1 00 to 200 °C, or in exposing the salt to wet atmosphere for longer 
periods of time. 

All forms of the monosodium salt of risedronic acid, described so far, have been crystalline. 
However, it turns out in many cases relating to pharmaceutically active substances that an 
amorphous form is biologically more available. Because biological availability of salts of 
bisphosphonic acids is generally very low - the organism usually makes use of about 1 % of 
the total mass of the used active substance - it is desirable to find such forms that would have 
a larger utilizable portion. 

The present invention, therefore, concerns a new semi-crystalline form of the monosodium 
salt of risedronic acid (or risedronate sodium). 

Disclosure of Invention 

The substance to which this invention relates - semi-crystalline monosodium salt of 
risedronic acid - is termed semi-crystalline risedronate throughout the specification. 

The invention consists in a new semi-crystalline form of risedronate. It has turned out that this 
form is stable at normal conditions and that it is suitable for preparation of a pharmaceutical 
formulation. The semi-crystalline form of risedronate can contain 0 to 7 % of water. In a 
preferred embodiment it contains 4 to 7 % of water, where the substance is more stable also in 
the wet environment. 

The semi-crystalline form can be characterized as a virtually amorphous substance, i.e., that 
for which no crystal lattice is defined. For the semi-crystalline form, however, larger or 
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smaller symptoms of an arrangement can be identified by methods of structural analysis. 
Given that usual methods can determine an admixture of a crystalline phase in concentrations 
of 2 to 5 %, it is obvious that the semi-crystalline form contains, if any, only a small amount 
of a crystalline phase. The intensities of isolated peaks, measured by the method of X-ray 
diffraction, would, however, correspond to a substantially larger fraction. The semi-crystalline 
form cannot therefore be characterized otherwise than as an amorph with symptoms of 
arrangement in a certain direction, i.e. not in the three-dimensional crystal lattice. 

This form is well characterized by the X-ray diffraction pattern, where one can observe two 
sharp characteristic peaks at angles of 5.85 and 6.99 0 20; moreover, this form is characteristic 
by a very broad band at 1 7.6 ° 20 and a plateau (without peaks) between 23 - 35 ° 20. In the 
i3 C and 3l P of CP MAS NMR spectra and IR spectra there can be observed expanded lines, 
caused by non-existence of preferential orientation of molecules in the semi-crystalline form. 
The substance according to the invention is characterized especially by expanded bands at 
3085, 2786, 2379, 1561, 1212 and 809 cm" 1 in the IR spectrum and expanded bands at 137.9, 
124.5, 73.6, 36.8 ppm in the 13 C CP MAS NMR spectrum. 

The semi-crystalline form can be prepared by heating crystalline risedronate pentahydrate at a 
temperature above 60 °C for several hours, especially at 60 to 200 °C for 1 to 48 hours. It is 
preferable to heat up at 100 to 140 °C, more preferably at 1 10 °C. 

The content of water in the semi-crystalline form of risedronate sodium is determined by the 
TGA method and it depends on the length and temperature of drying and it does not have any 
influence on changes of characteristic spectra of the substance. 

Another aspect of the invention includes a pharmaceutical formulation containing semi- 
crystalline risedronate. 

Preferred pharmaceutical formulations for utilization of semi-crystalline risedronate are oral 
formulations, especially in the form of tablets. Besides the active substance, suitable diluents, 
binders, disintegrants and glidants are used to prepare the tablet. 
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A composition that can be directly compressed is an extraordinarily advantageous 
combination, where a mixture of mannitol and microcrystalline cellulose plays the role of the 
diluent. This combination displays exceptional stability, especially in the wet environment. 

A dosage form can contain 5 to 35 mg of the active substance, based on pure risedronic acid. 
Forms of 5 mg for once-a-day administration and 35 mg for once-a-week administration are 
the preferable ones. 

Brief Description of Drawings 

Figure 1 presents the IR spectrum of semi-crystalline risedronate according to the invention. 
Figure 2 presents the 13 C CP MAS NMR spectrum of semi-crystalline risedronate according 
to the invention. 

Figure 3 presents the 31 P CP MAS NMR spectrum of semi-crystalline risedronate according to 
the invention. 

Figure 4 presents the X-ray diffraction pattern of semi-crystalline risedronate according to the 
invention. 

Examples 

Example 1 

A procedure of preparation of the semi-crystalline form of risedronate sodium: 

10 g of crystalline form of risedronate pentahydrate (according to CZ 293349) was dried at 
1 10 °C for 20 hours. 8.2 g of the semi-crystalline form of risedronate sodium was obtained, 
which was characterized with X-ray powder diffraction (Figure 4) , 13 C and 31 P CP MAS 
NMR spectra (Figures 2 and 3) and IR spectra (Figure 1). Thus prepared semi-crystalline 
risedronate contained 1 .7 % of water. 

Example 2 

A procedure of preparation of the semi-crystalline form of risedronate sodium: 

10 g of crystalline form of risedronate pentahydrate (according to CZ 293349) was dried at 50 
°C for 5 hours, then the temperature was elevated to 100 °C and drying was continued for 10 
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hours. 8.5 g of the semi-crystalline form of risedronate sodium was obtained, which was 
characterized with X-ray powder diffraction , l3 C and 31 P CP MAS NMR spectra and IR 
spectra. Thus prepared semi-crystalline risedronate contained 1,5 % of water. 

Example 3 

A procedure of preparation of the semi-crystalline form of risedronate sodium: 

10 g of crystalline form of risedronate pentahydrate (according to CZ 293349) was dried 
under pressure of 10 -30 kPa at 100 °C for 10 hours. 8. 1 g of the semi-crystalline form of 
risedronate sodium was obtained, which was characterized with X-ray powder diffraction, I3 C 
and 31 P CP MAS NMR spectra and IR spectra. Thus prepared semi-crystalline risedronate 
contained 0.8 % of water. 
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CLAIMS 



1 . The monosodium salt of 3 -pyridy 1- 1 -hydroxyethylidene- 1 , 1 -bisphosphonic acid in a 
semi-crystalline form. 

2. The substance in the semi -crystalline form according to claim 1, characterized by the 
X-ray diffraction pattern obtained in the CuKa radiation of the wavelength of 

1 .541874 A, characterized by two sharp peaks at 20 angles of 5.856 and 6.99 0 and a 
broad band at 28 17.6 0 and a plateau (without peaks) between 28 angles of 23 - 35 °. 

3. The substance in the semi-crystalline form according to claim 1, characterized by 
expanded bands at 3085, 2786, 2379, 1561, 1212 and 809 cm" 1 in the IR spectrum and 
by expanded bands at 137.9, 124.5, 73.6, 36.8 ppm in the 13 C CP MAS NMR 



4. The substance in the semi-crystalline form according to claim 1, 2 or 3, characterized 
by a water content of 0 to 7 % by weight, which does not have any influence on the 
semi-crystalline character of the substance. 

5. The substance in the semi-crystalline form according to claim 4, having the water 
content of 4 to 7 % by weight. 

6. A method of preparation of the monosodium salt of 3 -pyridy 1-1 -hydroxy ethylidene- 
1,1 -bisphosphonic acid in the semi-crystalline form according to any of claims 1 
through 5, characterized in that 3-pyridyl- 1 -hydroxyethylidene- 1,1- 
bisphosphonic acid of formula (I) 



spectrum. 
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in the crystalline form is heated at 50 to 120 °C, under a pressure of 10 to 100 kPa, for 
1 to 48 hours. 

7. The method according to claim 6, characterized in that the crystalline 
substance of formula I is used in the form of pentahydrate. 

8. The method according to claim 6 or 7, c h a r a c t e r i z e d in that the crystalline 
substance of formula I is heated at 50 to 100 °C, the temperature being gradually 
elevated. 

9. The method according to claim 7, characterized in that the pentahydrate of the 
substance of formula I is heated at 1 10 °C for 18 to 48 hours. 

10. The method according to claim 7 or 8, characterized in that heating is carried 
out under a reduced pressure, preferably at 10 to 30 kPa. 

1 1 . A pharmaceutical formulation, characterized in that it contains the substance 
in the semi-crystalline form according to claim 1 and at least one other 
pharmaceutically utilizable substance. 

12. The pharmaceutical formulation according to claim 11, characterized in that it 
is a tablet containing further a combination of mannitol and microcrystalline cellulose. 

13. The pharmaceutical formulation according to claim 11 or 12, characterized in 
that it contains 5 or 35 mg of the active substance. 
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Abstract 

Title of Invention: Semi-crvstalline form of riscdronate monosodium. method of 
preparation and pharmaceutical formulation containing the same 

The monosodium salt of 3-pyridyl-l-hydroxyethylidene-l,l-bisphosphonic acid in the 
semi-crystalline form a pharmaceutical formulation thereof. The method of preparation 
consists in heating 3-pyridyM-hydroxyethylidene-l,l-bisphosphonic acid in the 
crystalline form at 50 to 120 °C, under a pressure of 10 to 100 kPa, for 1 to 48 hours. 
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Fig. 1 IR spectra of the semi-crystalline form of risedronate sodium 
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Fig. 3 31 P CP MAS NMR of a sample of the semi-crystaltine form of 
risedronate sodium 
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Fig. 4 X-ray diffractogram of the semi-crystalline form of risedronate 
sodium 
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Zpusob pripravy amorfrri formy risedronatu monosodneho 
Oblast technikv 

Vynalez se tyka procesu pripravy amorfhi formy monosodne soli kyseliny 3-pyridyl~l 
hydroxyethyiiden-l,l-bisfosfonove (vzorec I). 



Dosavadni stay technikv 

Geminalni bisfosfonaty, jako napffklad soli 3-pyridyl-l-hydroxyethyliden-l,l-bisfosfonove 
kyseliny (RISEDRONAT) nebo ^amino-l-hydroxybutyliden-lj-bisfosfonove kyseliny 
(ALENDRONAT) jsou jiz delsi cas pouzivany k lefibe nemoci kosti a k upravS metabolismu 
vdpniku. 

Pfiprava risedronove kyseliny spociva v reakci kyseliny 3-pyridyloctove s kyselinou 
fosforitou a chloridem fosforitym a ndsledne hydrolyze vzniklych intermediate. Obecna 
metoda lito pripravy bisfosfonovych kyselin byla uvedena v JP 80-98193 (1980), JP 80- 
98105 (1980) fumy Nissan Chemical Industries a v £lSnku W. Ploger et ah, Z. Anorg. Allg. 
Chem., 389, 119 (1972). Priprava risedronatu byla uvedena v EP 186405 (1986) firmy Procter 
& Gamble. 

Bisfosfonovg kyseliny jsou pou2i'v£ny ve formS ruznych netoxickych a farmaceuticky 
akceptovatelnych esteru, soli alkalickych kovu a kovu alkalickych zemin a jejich ruznych 
hydratu. Forma substance muze mft z&sadnf vliv na jeji rozpustnost a jeji biologickou 
dostupnost. Preferovanou formou risedronatu je sodnd a v£penata sul. 
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3-pyridyl-l-hydroxyethyliden-l,l-bisfosfonova kyselina je pouzi'vana zejm^na ve form6 
monosodne soli (RISEDRONAT SODNY). Tato sul, podobne jako fada dalsich geminalnich 
bisfosfonovych kyselin ajejich soli, je schopna tvofit hydraty. Dosud by la popsana bezvoda 
krystalicka forma 3-p)nidyl-l-hydroxyethyliden-l,l-bisfosfonatu monosodneho, jeho 
monohydrat a pentabemihydrat, a to v prihlaSce WO 0156983 A2 firmy Procter & Gamble. 
Z obou uvedenych hydratu je termodynamicky stala pouze forma pentahemihydratu. 
Monohydrat samovolnS pfechdzf na stabilm pentahemihydrdt. 

Pentahemihydr&t je pFipravovan vytvofenim suspenze kyseliny risedronove ve vode pfi asi 60 
°C, upravou pH suspenze na 4,5 az 5 hydroxidem sodnym, pridam'm isopropanolu 
k vytvorenemu roztoku pri stejne teplote, a postupnym chlazenim vznikle suspenze. Pro 
vytvofeni cisteho hemipentahydratu je dulezita teplota vzniku prvych krystalu, kterou je 
nejvyhodnejsi udrzovat mezi 50 az 70 °C. 

Lekova forma obsahujici monohydrat, popsani v pfihlasce WO 0156983, tedy nutne pfijima 
z okoh' vodu a mSni sve slozeni. Toto pak muze byt vyznamnym zdrojem nestability teto 
formy. 

V patentu CZ 293349 jsou popsany vygsi hydraty monosodne di- a tri-sodne soli 3-pyridyl-l- 
hydroxyethyliden-l,l-bisfosfonove kyseliny. Ukazalo se, ze tyto soli nepfibiraji dalsi vodu 
z ovzdusi, a lze predpokladat, ze kompozice s nimi bude stabiln6jsi nez s drive popsanou 
smSsi mono- a pentahemihydratu monosodne soli. Mimo jine je tu popsana forma 
monosodne soli pentahydratu. Pentahydrdt je jedno z alternativnich feSeni k drive 
popsanemu hemipentahydratu. Je stabilni zejmena ve vlhkem prostfedi. Tento hydrat byl 
pfipraven z roztoku monosodne soli ve vode, ktery se pri teplote 80 °C vlije do isopropanolu 
zchlazeneho na -7 az -10 °C. 

Jine feseni je popsano v patentove prihla§ce WO 03/086355. Struktura drive znameho 
hemipentahydratu zde byla ozna£ena jako polymorf A. Nova krystalicka forma B, uvedena 
v t€io pfihlasce, je monohydrat; na rozdil od drive znameho monohydratu je stabilnf za 
normalnich podminek. Ve vynalezu se dale definuji dalsi krystalicka formy C az H. 
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Postupy pripravy jednotlivych forem spoci'vaji bud' ve varu suspenze kyscliny risedronove 
v roztoku hydroxidu sodneho ve smSsi voda - organicke rozpouStedlo, nebo v zahfivani 
monosodnc soli na tepotu 100 az 200 °C, nebo v dlouhodob£m vystaveni soli vlhke atmosfere. 

Vsechny dosud popsane formy monosodnS soli kyseliny risedronove byly krystalicke. 

V mnoha pri'padech tykaji'cich se farmaceuticky ucinnych latek se vsak ukazuje, ze amorfiii 
forma je lepe biologicky dostupna. Protoie je u soli bisfosfonovych kyselin obecnS velmi 
nizk£ biologicke dostupnost - organismus obvykle zuzitkuje okolo 1 % celkove hmoty uzite 
ucinne latky - je zadouci najit takove formy, u kterych by byl tento zuzitkovany podil vyggi. 

Podle nasich dosud nepublikovanych zkusenosti je mozno amorfni formy risedronatu sodnebo 
pfipravit zahrivani'm krystalickeho pentahydratu risedronatu na teplotu vysSi ne2 60 °C po 
dobu nekolika hodin, zejmena na teplotu 60 az 200 °C po dobu 1 az 48 hodin. Vyhodne je 
zahrivani na teplotu 100 az 140 °C, zvlaStS vyhodne pak pri 130 °C. 

Tento proces vyuziva suseni krystalicke formy a je pomerne energeticky n&rodny. Ve vStsich 
vrstvach pfi suSeni risedronatu pentahydrdtu je nutno suseni prodluzovat, nebo hmotou pfi 
suseni pohybovat. Timto postupem se pripravi amorfni forma s obsahem vody 0 az 7 % 
hmotn. 

Pfedkladany vynalez se proto zabyva novou metodou pripravy amorfni formy monosodne soli 
kyseliny risedronove (tez risedronatu sodnSho), ktera je technicky mene narocna a pripravi se 
ji amorfni 16tka s vyS§im obsahem vody. 

Podstata wn^lezu 

V popisu vynalezu je pro latku, ktere se vyndlez tyk£ - amorfni monosodnou sul kyseliny 
risedronove - pouzito oznaCeni amorfni risedronat 

PredmStem vynalezu je novd metoda pripravy amorfni formy risedronatu. Ukazalo se, ze 
tato forma je stabilni pri beznych podminkach a je vhodna pro pfipravu lekov£ formy. 
Amorfni forma risedronatu muze obsahovat 0 az 10 % hmotn. vody. Ve vyhodnem provedeni 
obsahuje 7 az 10 % hmotn. a v obzvIaSt' vyhodnem provedeni 9 az 10 % hmotn. vody, kdy je 
l&tka stabilnejSi i ve vlhk£m prostredf. 
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U amorfhiho risedronatu s vyssim obsahem vody se pfekvapive zjistilo, ze je mozne jej 
pripravit v tuhem stavu a ie skladov&nim neprechazi na krystalickou formu. 

Amorfiii forma je dobre charakterizovana RTG difraktogramem, viz obrazek 1, kde nejsou 
pozorovatelni zadne charakteristiky krystalicke faze ve formS ostrych maxim. 

Amorfiii' formu lze pripravit sprejovym suseni vodneho roztoku risedrondtu sodn6ho, nebo 
roztoku risedronatu sodneho ve smesnem rozpoustedle, kde jednou ze slozek je voda a druhou 
je CI az C4 alkohol. Roztok muze obsahovat 1 ai 250 g/1 risedronatu sodneho. 

Suseni je mo2no provadSt pfi teplotach v rozmezi 50 °C az 200 °C. Vyssi teplota pri suseni 
nevadi a nepusobi rozklad susene latky, protoze je ji roztok vystaven pouze na velmi kratkou 
dobu. Pfi pfipravS amorfni formy su§enim krystalickeho pentahydratu pri vyssich teplotach 
dochazi k castecnemu rozkladu latky. 

Vstupni tryska susarny muze mit teplotu v rozmezi 70 az 220 °C a vystup plynu ze susarny 
teplotu 40 a2 1 50 °C, vyhodne se udrzuje na 50 az 70 °C. 

Vyhodne je ohrdt roztok risedronatu pfed nastfikem do susarny na teplotu 20 az 100 °C. 

Obsah vody v amorfni forme risedronatu sodneho se stanovuje metodou TGA a zivisi na 
teplotS suseni a pouzitem rozpouStSdle a nemd vliv na zmgnu charakteristickeho spektra latky 
a pohybuje se v rozmezi 0 az 10 % hmotn., av§ak vyhodne slozeni je v rozsahu 7 az 10 % 
hmotn. a zvlaste vyhodne v rozsahu 9 a2 10 % hmotn. Vyhodou tSchto amorfnich risedronatu 
s vySsim obsahem vody je to, 2e nejsou hygroskopicke a tudiz se nemusi skladovat za 
nepfistupu vzduSne vlhkosti. 

Dal§im aspektem vynalezu je lekova forma s obsahem amorfhiho risedronatu. 

Preferovana lekovd forma k vyuiiti amorfhiho risedronatu je oralni, specialn2 ve formS tablet. 
KromS u6inn6 litky jsou pro vyrobu tablety pouzita vhodna redidla, pojiva, rozvolnovadla a 
kluzne latky. 
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MimofadnS vhodnou kombinaci je prhno tabletovatelna smSs, kde funkci fedidla vykonava 
smes latek manitol a mikrokrystalicka celuloza. Tato kombinace prokazuje mimoradnou 
stabilitu, zejmena ve vlhkem prostfedi. 

Lekova forma muze obsahovat 5 a£ 35 mg ucinne latky, vztazeno na cistou kyselinu 
risedronovou. Vyhodna forma je 5 mg pro podavani jedenkrat denne a 35 mg forma pro 
podavani jedenkrat tydne. 

Pfehled obrazku na vvkrescch 

Obrazek 1 pfedstavuje RTG difraktogram amorfm'ho risedronatu podle vynalezu. 
Obrazek 2 znazornuje vysledek termogravimetrickou analyzu amorfmho risedronatu podle 
vynalezu. 

Pnklady provedenf vynalezu 
Pnkladl 

Postup pnpravy amorfni formy risedronatu sodneho: 

Roztok risedronatu sodneho ve smesi 30 % methanolu a 70 % vody o koncentraci 
36 g*r ] a teplote 25 °C byl zavadSn kontinualne do sprejove susarny se souproudym proudem 
dusiku. Teplota nastriku by la 100 °C a teplota na vystupu cyklonu byla 50 °C. Takto bylo 
ziskano 90 % amorfnfho risedronatu sodneho (zbytek byl obsazen ve vystupnim filtru 
su§arny). Takto pfipraveny amorfni risedronat obsahoval 9,7 % hmotn. vody. 

Pfiklad 2 

Roztok risedronatu sodneho ve smesi 20 % ethanolu a 80 % vody o koncentraci 
40 g*l" ] a teplote 40 °C byl zavaden kontinualne do sprejove suSdrny se souproudym proudem 
dusiku. Teplota nastriku byla 100 °C a teplota na vystupu cyklonu byla 52 °C. Takto bylo 
ziskdno 93 % amorfmho risedronatu sodneho (zbytek byl obsaien ve vystupnim filtru 
susarny). Takto pripraveny amorfni risedrondt obsahoval 9,3 % hmotn. vody. 
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Prfklad 3 

Roztok risedronatu sodneho ve smSsi 30 % isopropanolu a 70 % vody o konccntraci 
36 g*r ! a teplote 25 °C byl zavad6n kontinualne do sprejove suSarny se souproudym proudem 
dusiku. Teplota nastriku by la 100 °C a teplota na vystupu cyklonu byla 54 °C. Takto bylo 
ziskano 90 % amorfhiho risedronatu sodneho (zbytek byl obsazen ve vystupnim filtru). Takto 
pfipraveny amorfni risedronat obsahoval 8 % hmotn. vody. 

Ph'klad 4 

Roztok risedronatu sodneho ve vode o koncentraci 50 g*l _1 a teplote 25 °C byl zavaden 
kontinualne do sprejove susarny se souproudym proudem dusiku. Teplota nastriku byla 150 
°C a teplota na vystupu cyklonu byla 60 °C. Takto bylo ziskano 90 % amorfhiho risedrondtu 
sodneho (zbytek byl obsazen ve vystupnim filtru). Takto pripraveny amorfni risedronat 
obsahoval 7,8 % hmotn. vody. 

Pf iklad 5 

Roztok risedronatu sodneho ve vode o koncentraci 200 g*r* a teplotS 60 °C byl zavaden 
kontinualne do sprejove susarny se souproudym proudem dusiku. Teplota nastriku byla 200 
°C a teplota na vystupu cyklonu byla 120 °C. Takto bylo ziskano 89 % amorfhiho risedronatu 
sodneho (zbytek byl obsazen ve vystupnim filtru). Takto pfipraveny amorfni risedronat 
obsahoval 0,7 % hmotn. vody. 



PATENTO V£ NAROKY 



L Zpusob pripravy monosodne soli kyseliny 3-pyridyl-l-hydroxyethyliden-l,l- 
bisfosfonove v amorfrri forme, vyznacuji'ci se tim, ie se roztok risedronatu sodneho 
sprejove susi v proudu plynu. 

2. Zpusob podle naroku 1, vyznacuji'ci se tim, ze sc sprejove su§i roztok risedronatu 
sodnSho o koncentraci 1 az 250 g/1 ve vode, popripade ve smgsi vody s CI az C4 
alkoholy. 

3. Zpusob podle naroku 1 nebo 2, vyznacuji'ci se tim, ze se roztok risedronatu pred 
nastfikem do suSarny ohfeje na teplotu 20 az 100 °C. 

4. Zpusob podle kterehokoli z ndroku 1, 2 a 3, vyznacuji'ci se tim, ze se suseni provadi 
pf i teplote v oblasti vstupni trysky susarny v rozmezi 70 az 220 °C. 

5. Zpusob podle kterehokoli z naroku 1 az 4, vyznacuji'ci se tim, ze vystup plynu ze 
sprejove suSarny md teplotu 40 ai 1 50 °C. 

6. Zpusob podle naroku 4 nebo 5, vyzna£ujici se tim, ie teplota vystupnich plynu ze 
susarny je udrzovana v rozmezi 50 az 70 °C. 

7. Monosodna sul kyseliny 3-pyridyl-l-hydroxyethyliden-l,l-bisfosfonov^ pfipravitelna 
postupem podle naroku 6, jejiz obsah vody se pohybuje od 7 do 1 0 % hmotn. 

8. Latka podle naroku 7, kde se obsah vody pohybuje od 9 do 10 % hmotn. 

9. Lekova forma, vyznacuji'ci se tim, ze zahrnuje latku v amorfni forme podle naroku 8 a 
alespon jednu dal§i farmaceuticky vyuzitelnou latku. 
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Anotace 

Nazev vynalezu: Zpusob pfipraw amorfnf formv risedronatu monosodneho 

Postup pnpravy amorfhi formy mononosodne soli kyseliny 3-pyridyM-hydroxyethyliden- 
1,1-bisfosfonove zejmena s vy§5im obsahem vody (9 a2 10 % hmotn.) sprejovym sugenim 
vodnych a vodu obsahujirich roztoku. 
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sdo/ztysusjui 

X -Ray vzorku amorfni fonny risedronitu sodneho 
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Obr.2 



TGA analyza vzorlcu amorfiii formy riscdronatu sodn^ho 
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Method for preparing an amorphous form of risedronate monosodium 
Technical Field 

The invention concerns a process for preparing an amorphous form of the monosodium salt of 
3-pyridyl-l-hydroxyethylidene-l,l-bisphosphonic acid (formula I) 
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Background Art 

Geminal bisphosphonates, such as for example salts of 3 -pyridy 1-1 -hydroxy ethylidene- 1,1- 
bisphosphonic acid (RISEDRONATE) or 4-amino-l-hydroxybutylidene-l,l- bisphosphonic 
acid (ALENDRONATE) have been used for already some time to treat bone diseases and for 
management of the metabolism of calcium. 

Preparation of risedronic acid consists in the reaction of 3-pyridylacetic acid with 
phosphorous acid and phosphorus trichloride and subsequent hydrolysis of the resulting 
intermediates. A general method of this preparation of bisphosphonic acids was presented in 
JP 80-98193 (1980), JP 80-98105 (1980) of Nissan Chemical Industries and in the article of 
W. Ploger et al, Z. Anorg. Allg. Chem., 389, 119 (1972). Preparation of risedronate was 
presented in EP 186405 (1986) of Procter & Gamble. 

Bisphosphonic acids are used in the form of various nontoxic and pharmaceutically 
acceptable esters, salts of alkali metals and alkaline-earth metals and their various hydrates. 
The form of the substance can have fundamental influence on its solubility and biological 
availability. The sodium and calcium salts are the preferred forms of risedronate. 
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3-pyridyl-l-hydroxyethylidene-l,l-bisphosphonic acid is used especially in the form of its 
monosodium salt (SODIUM RISEDRONATE). This salt, like a number of other geminal 
bisphosphonic acids and their salts, can form hydrates. So far, anhydrous crystalline form of 
monosodium 3-pyridyl-l-hydroxyethylidene-l,l-bisphosphonate, its monohydrate and 
pentahemihydrate have been described, namely in Procter & Gamble's application WO 
0156983 A2, Of the two mentioned hydrates, only the pentahemihydrate form is 
thermodynamically stable. The monohydrate spontaneously transforms to the stable 
pentahemihydrate. 

The pentahemihydrate is prepared by forming a suspension of risedronic acid in water at 
about 60 °C, adjusting the pH of the suspension to 4.5 to 5 with sodium hydroxide, by adding 
isopropanol to the resulting solution at the same temperature, and by cooling gradually the 
resulting suspension. The temperature of formation of first crystals is important for producing 
pure hemipentahydrate, which is most preferably maintained at between 50 to 70 °C. 

The monohydrate containing formulation, described in application WO 0156983, therefore, 
necessarily absorbs water from the environment and changes its composition. This can be a 
significant source of instability of this form. 

CZ patent 293349 describes higher hydrates of the monosodium, di-sodium and tri-sodium 
salts of 3-pyridyl-l-hydroxyethylidene- 1,1 -bisphosphonic acid. It has turned out that these 
salts do not take in any additional water from the air and it can be assumed that a composition 
comprising them will be more stable than that comprising the earlier-described mixture of the 
monosodium salt mono- and pentahemihydrates. The pentahydratc form of the monosodium 
salt is described therein, inter alia. The pentahydrate is one of alternative solutions to the 
earlier-described hemipentahydrate. It is stable especially in the wet environment. This 
hydrate was prepared from a solution of the monosodium salt in water, which is poured at 80 
°C into isopropanol, cooled to -7 to -10 °C. 

Another solution is described in patent application WO 03/086355. The structure of the 
earlier-known hemipentahydrate was designated as polymorph A therein. The new crystalline 
form B, disclosed in this application, is the monohydrate; contrary to the earlier-known 
monohydrate, it is stable at normal conditions. In the invention, further crystalline forms C 
through H are also defined. 
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Methods of preparation of individual forms consist either in boiling a suspension of risedronic 
acid in a solution of sodium hydroxide in a mixture water-organic solvent, or in heating the 
monosodium salt to 100 to 200 °C, or in exposing the salt to wet atmosphere for longer 
periods of time. 

All forms of the monosodium salt of risedronic acid, described so far, have been crystalline. 
However, it turns out in many cases relating to pharmaceutically active substances that an 
amorphous form is biologically more available. Because biological availability of salts of 
bisphosphonic acids is generally very low - the organism usually makes use of about 1 % of 
the total mass of the used active substance - it is desirable to find such forms that would have 
a larger utilizable portion. 

According to our, not yet published, experience amorphous forms of sodium risedronate can 
be prepared by heating crystalline risedronate pentahydrate at a temperature above 60 °C for 
several hours, especially at 60 to 200 °C for 1 to 48 hours. Heating at 100 to 140 °C, 
especially at 130 °C, is preferable. 

Said process makes use of drying the crystalline form and is relatively energy demanding. In 
larger layers during drying risedronate pentahydrate it is necessary to extend the drying or to 
agitate the mass during drying. An amorphous form containing 0 to 7 % by weight of water is 
prepared by said process. 

Accordingly, the present invention relates to a new method for preparing an amorphous form 
of the monosodium salt of risedronic acid (or risedronate sodium), which is technologically 
less demanding and produces an amorphous substance having a higher water content. 

Disclosure of Invention 

The substance to which this invention relates - amorphous monosodium salt of risedronic acid 
- is termed amorphous risedronate throughout the specification. 

The invention consists in a new method for preparing an amorphous form of risedronate. It 
has turned out that this form is stable at normal conditions and that it is suitable for 
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preparation of a pharmaceutical formulation. The amorphous form of risedronate can contain 
0 to 10 % by weight of water. In a preferred embodiment it contains 7 to 10 % by weight of 
water, more preferably 9 to 10 % by weight of water, where the substance is more stable also 
in the wet environment. 

For the amorphous risedronate having the higher water content it has been surprisingly found 
out that it can be prepared in the solid state and that it does not transform to the crystalline 
form upon storing. 

The amorphous form is well characterized by the X-ray diffraction pattern, see Fig. 1, where 
one cannot observe any characteristics of the crystalline phase in the form of sharp 
maximums. 

The amorphous form can be prepared by spray drying of an aqueous solution of risedronate 
sodium, or a solution of risedronate sodium in a mixed solvent wherein one of the 
components is water and the second one is a CI to C4 alcohol. The solution may contain 1 to 
250 g/1 of risedronate sodium. 

Drying can be carried out at temperatures in the range of 50 °C to 200 °C. Higher 
temperatures during drying are not detrimental and do not cause decomposition of the 
substance being dried, since the solution is exposed thereto for only a short period of time. In 
preparation of the amorphous form by drying the crystalline pentahydrate at higher 
temperatures partial decomposition occurs. 

The feed nozzle of the drier can have a temperature of 70 to 220 °C and the gas outlet from 
the drier can have a temperature of 40 to 150 °C; preferably the temperature is maintained at 
50 to 70 °C. 

Preferably the solution of risedronate is heated to 20 to 100 °C before injecting into the drier. 

The content of water in the amorphous form of risedronate sodium is determined by the TGA 
method and it depends on the temperature of drying and the solvent used and it has no 
influence on changes of characteristic spectra of the substance; it ranges from 0 to 10 % by 
weight, preferably from 7 to 10 % by weight, and most preferably from 9 to 10 % by weight. 
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These amorphous risedronates having the higher water content have the advantage of not 
being hygroscopic, thus avoiding necessity of being stored without access of air humidity. 

Another aspect of the invention includes a pharmaceutical formulation containing amorphous 
risedronate. 

Preferred pharmaceutical formulations for utilization of amorphous risedronate are oral 
formulations, especially in the form of tablets. Besides the active substance, suitable diluents, 
binders, disintegrants and glidants are used to prepare the tablet. 

A composition that can be directly compressed is an extraordinarily advantageous 
combination, where a mixture of mannitol and microcrystalline cellulose plays the role of the 
diluent. This combination displays exceptional stability, especially in the wet environment. 

A dosage form can contain 5 to 35 mg of the active substance, based on pure risedronic acid. 
Forms of 5 mg for once-a-day administration and 35 mg for once-a-week administration are 
the preferable ones. 

Brief Description of Drawings 

Figure 1 presents the X-ray diffraction pattern of amorphous risedronate according to the 
invention. 

Figure 2 presents the result of thermogravimetric analysis of amorphous risedronate according 
to the invention. 

Examples 

Example 1 

A procedure of preparation of the amorphous form of risedronate sodium: 

A solution of risedronate sodium in a mixture of 30 % of methanol and 70 % of water having 
the concentration 36 g*Y ] and temperature 25 °C was continuously fed into a spray drier with 
concurrent stream of nitrogen. The feed temperature was 100 °C and that of the cyclone outlet 
was 50 °C. 90% of amorphous risedronate sodium was obtained in this manner (the remainder 
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was contained in the outlet filter of the drier). Thus prepared amorphous risedronate contained 
9.7 % by weight of water. 

Example 2 

A solution of risedronate sodium in a mixture of 20 % of ethanol and 80 % of water having 
the concentration 40 gT 1 and temperature 40 °C was continuously fed into a spray drier with 
concurrent stream of nitrogen. The feed temperature was 100 °C and that of the cyclone outlet 
was 52 °C. 93% of amorphous risedronate sodium was obtained in this manner (the remainder 
was contained in the outlet filter of the drier). Thus prepared amorphous risedronate contained 
9.3 % by weight of water. 

Example 3 

A solution of risedronate sodium in a mixture of 30 % of isopropanol and 70 % of water 
having the concentration 36 g*l _1 and temperature 25 °C was continuously fed into a spray 
drier with concurrent stream of nitrogen. The feed temperature was 100 °C and that of the 
cyclone outlet was 54 °C. 90% of amorphous risedronate sodium was obtained in this manner 
(the remainder was contained in the outlet filter). Thus prepared amorphous risedronate 
contained 8 % by weight of water. 

Example 4 

A solution of risedronate sodium in water having the concentration 50 g*l" ! and temperature 
25 °C was continuously fed into a spray drier with concurrent stream of nitrogen. The feed 
temperature was 150 °C and that of the cyclone outlet was 60 °C. 90% of amorphous 
risedronate sodium was obtained in this manner (the remainder was contained in the outlet 
filter). Thus prepared amorphous risedronate contained 7.8 % by weight of water. 

Example 5 

A solution of risedronate sodium in water having the concentration 200 g*l* ! and temperature 
60 °C was continuously fed into a spray drier with concurrent stream of nitrogen. The feed 
temperature was 200 °C and that of the cyclone outlet was 120 °C. 89% of amorphous 
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risedronate sodium was obtained in this manner (the remainder was contained in the outlet 
filter). Thus prepared amorphous risedronate contained 0.7 % by weight of water. 
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CLAIMS 

1 . A method for preparing the raonosodium salt of 3-pyridy 1- 1 -hydroxyethylidene- 1,1- 
bisphosphonic acid in an amorphous form, characterized in that a solution of 
risedronate sodium is spray dried in a stream of a gas. 

2. The method according to claim 1, characterized in that the spray drying is applied to a 
solution of risedronate sodium having the concentration of 1 to 250 g/1 in water, 
optionally in a mixture of water with a CI to C4 alcohol. 

3. The method according to claim 1 or 2, characterized in that the solution of risedronate 
is heated to 20 to 100 °C before being fed to the drier. 

4. The method according to any of claims 1 , 2 and 3, characterized in that the drying is 
carried at a temperature of the feed nozzle region of the drier ranging from 70 to 220 
°C. 

5. The method according to any of claims 1-4, characterized in that the gas outlet from 
the spray dryer has a temperature of 40 to 1 50 °C. 

6. The method according to claim 4 or 5, characterized in that the temperature of the 
outlet gases from the drier is maintained at 50 to 70 °C. 

7. The monosodium salt of 3-pyridyl- 1 -hydroxyethylidene- 1 , 1 -bisphosphonic acid, 
obtainable by the method of claim 6, the water content of which ranges from 7 to 10 % 
by weight. 

8. The substance according to claim 7, wherein the water content ranges from 9 to 10 % 
by weight. 

9. A pharmaceutical formulation, characterized in that it comprises the substance in the 
amorphous form according to claim 8 and at least one other pharmaceutically 
utilizable substance. 
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Abstract 

Title of Invention: Method for preparing an amorphous form of risedronate monosodium 

A procedure for preparing an amorphous form of the monosodium salt of 3-pyridyl-l - 
hydroxyethylidene-l ,1-bisphosphonic acid, especially with higher water contents (9-10 % 
by weight), by spray drying of aqueous and water-containing solutions. 
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Fig. 1 



X -Ray of a sample of amorphous form of risedronate sodium 
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TGA analysis of a sample of amorphous form of risedronate sodium 




I, undersigned, certify by these presents, with reference to my status 
as the permanent sworn interpreter of the English language, 
appointed by the decree of the Ministry of Justice of the Czech 
Republic, dated November 5, 1985, Ref. No. ZT 1941/85, that the 
above is the true and exact translation of the Czech text of the 
annexed document. 




